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Abstract
Background: The increasing prevalence and associated cost of treating Chronic Obstructive Pulmonary Disease
(COPD) is unsustainable, and focus is needed on self-management and prevention of hospital admissions.
Telehealth monitoring of patients’ vital signs allows clinicians to prioritise their workload and enables patients to
take more responsibility for their health. This paper reports the results of a qualitative study embedded within a
feasibility and pilot Randomised Controlled Trial (RCT) of Telehealth-supported care within a community-based
COPD supported-discharge service. The aim of the study was to qualitatively explore the experiences of patients
with COPD who had received either a Telehealth-supported or a specialist nursing intervention following their
discharge from hospital after an admission for a COPD exacerbation.
Methods: Patients were invited to either participate in semi-structured interviews or to complete a semi-structured
self-administered questionnaire on completion of the intervention. Nine patients were interviewed (67 % female)
and seventeen patients completed the questionnaires. In addition, three clinicians responsible for the delivery of
both interventions were interviewed to obtain their perspectives on the new services.
Results: Seven underlying themes emerged from the patient interviews and were further explored in the
questionnaires: (1) patient demographics; (2) information received by the participants; (3) installation of the
Telehealth technology; (4) Telehealth service functionality; (5) visits; (6) service withdrawal; and (7) service
perceptions. Recipients of both services reported feelings of safety derived from the delivery of an integrated,
community-based service.
Conclusions: Although recipients of the Telehealth service received 50 % fewer home visits from the
clinicians than recipients of a more traditional community-based nursing intervention, the patients were
enthusiastic about the service, with some describing it as the best service they had ever received. This
suggests that a Telehealth intervention is an acceptable alternative to a more traditional home nursing visit
model for monitoring community-based patients with COPD following their discharge from hospital.
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Keywords: Qualitative, Patient-centred care, Innovation, Technology, Telehealth, COPD
* Correspondence: dfitzsi4@uwo.ca
1School of Health Studies, Western University, Arthur and Sonia Labatt Health
Sciences Building, London, Ontario N6A 3B4, Canada
2School of Health and Related Research, The University of Sheffield, Regent
Court, 30 Regent Street, Sheffield S1 4DA, UK
Full list of author information is available at the end of the article
© 2016 The Author(s). Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
Fitzsimmons et al. BMC Health Services Research  (2016) 16:420 
DOI 10.1186/s12913-016-1623-z
Background
Existing models of health service provision for patients
with long term conditions are unsustainable and patients
need to be supported to manage their disease [1], thereby
avoiding hospital admission [2]. One such long term
condition is Chronic Obstructive Pulmonary Disease
(COPD), a prevalent disease [1] characterised by progres-
sive worsening of lung capacity, frequent hospital admis-
sions, high levels of disability, and depression [3–5].
Telehealth monitoring is defined as the remote exchange
of physiological data between a patient at home and med-
ical staff to assist in diagnosis and monitoring. It includes
(amongst other things) a home unit to measure and moni-
tor temperature, blood pressure or other vital signs for
clinical review at a remote location (for example, a hospital
site) using phone lines or wireless technology [6]. The use
of community based medical monitoring technology offers
real potential for people with long term conditions in that
it removes the physical location aspect of health care.
Consequently it is believed that effective use of Telehealth
could lead to significant cost savings [7].
Whilst a recent Cochrane review [5] demonstrated the
potential for Telehealth monitoring in reducing hospital
admissions and increasing quality of life in people with a
clinical diagnosis of COPD, the review found that Tele-
health was usually delivered as part of a more complex
package of care, making it difficult to separate the effects
of the technology from other aspects of the service. A
recent, large scale UK trial of Telehealth demonstrated
that this technology has the potential to reduce mortality
and emergency admission rates [8]. However, studies
have failed to demonstrate cost-effectiveness of the tech-
nology so far [8]. Implementation of Telehealth for the
management of long term conditions remains a policy
priority in the UK [9] and internationally [10, 11].
The term ‘Telehealth’ has been used to describe
many forms of digital service provision enabled by in-
formation and communications technology. However,
‘Telehealth’ can be differentiated into digital tools, such
as the use of video- conferencing to reduce the need
for face-to-face visits [12–16] (defined by the NHS
Commissioning Assembly as telemedicine or teleconsulta-
tion) [17] or telephone interventions to support people by
building knowledge, skills and confidence to change behav-
iours [18] (defined by the NHS Commissioning Assembly
as telecoaching) [17]; and the use of technology to enable
health service delivery, such as the remote monitoring of
patients in their own homes to “anticipate exacerbations
early and build their self-care competencies” [17]. Tele-
health monitoring interventions differ widely, using a range
of devices, including web-phones with touchscreens used
to enter patient data [19], mobile phones with peripheral
devices [20], or home units like the one described in this
study, used with a variety of peripheral devices [21, 22],
Even where comparable technology has been used, studies
are for different clinical populations [23, 24], who may have
previously received different clinical interventions; [25]
collect different physiological data; [26, 27] or the interven-
tions were of significantly different durations [25], so the
findings may not be transferrable.
Given the diversity of these technology-enabled systems,
it is not surprising that one Cochrane review [28] has
identified the need for additional qualitative research to
determine why particular telehealth interventions are, or
are not, successful. Another systematic review [29] identi-
fied that few studies to date have reported on patient satis-
faction with telehealth-enabled services. Larrabee et al.
[30] suggest that “many patient satisfaction instruments
are not based on patient perceptions, theoretically limiting
their validity”. Demeris et al. [13], go further and suggest
that a focus upon patient satisfaction following receipt of
a Telehealth intervention fails to “identify the attributes of
the system evaluated as satisfactory, or more import-
antly, the general perception patients have of the
system”. Larrabee et al. [30] identified five themes asso-
ciated with patient perceptions of high quality nursing
care: providing for my needs, treating me pleasantly,
caring about me, being competent, and providing prompt
care. Whilst a satisfaction survey should consider whether
all of these themes are addressed and the degree to which
this is achieved, it is by considering how these themes are
addressed that the successful, or the unsuccessful, attri-
butes of the service may be fully understood. It is this level
of qualitative analysis that is still missing from the evalu-
ation of Telehealth interventions [28].
Consequently, this study was designed to go beyond
the satisfaction assessment of Telehealth interventions
and qualitatively explore the experiences of patients
with COPD who had received either an eight week
Telehealth monitoring or a nursing intervention for ‘early
stage’ COPD following their discharge from hospital in
order to identify what they consider to be limitations or
contributors to the effectiveness of these specific interven-
tions, and to examine where patient’s perceptions matched
or differed between the two service delivery modalities.
Local context
The research described in this paper was undertaken in
collaboration with one Primary Care Trust (PCT). Cre-
ated in 1999 [31], PCTs were statutory bodies in the
publicly funded English National Health Service (NHS).
Prior to their replacement with Care Commissioning
Groups (CCGs) in 2013, the PCT in question was one of
152 such organisations in England [32]. Budgets for PCTs
were determined by the Department of Health and they
were responsible for over £80 Billion or over 80 % of
expenditure on the National Health Service [32]. Managed
by a board of directors, including non-executive directors
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selected following open recruitment, and lead by a Chief
Executive, the PCTs had two distinct roles: the commis-
sioning of primary, community and secondary health care
services from providers for their local population; and
direct delivery of community-based health care services
[33]. Following the abolition of the PCT, members of the
commissioning team moved to the CCG for the region,
and the health service delivery unit was transferred to an
NHS foundation trust providing a range of community,
mental health and learning disability services across a
broader geographical area [34], thereby creating continuity
of service delivery. Responsible for a local population of
over 230,000 [35], the PCT had a disproportionate number
of individuals over the age of 65 in the community and a
projected increase of 67 % in the over 65 age group by
2031 [36], posing a local health care planning challenge.
Additionally the population served by the PCT had a high
incidence of COPD due to its coal mining history, and
high levels of deprivation and poor lifestyle [37–39], To
respond to the needs of its population, the PCT commis-
sioned a specialist COPD post discharge service for up to
eight weeks for people who had exacerbation-related hos-
pital admissions. The discharge service employed two
COPD Specialist Nurses, one Specialist Physiotherapist
and one Community Matron to treat patients meeting the
referral criteria (shown in Table 1).
The service was designed to assist patients to manage
their illness more effectively with the aim of decreasing
readmission rates. Patients received six home-based
visits from one of the discharge service team over eight
weeks post discharge from acute care. This model of
care was perceived to be highly successful and the PCT
was consequently instructed to increase the remit of the
service to all patients discharged from acute care with
COPD but not necessarily having been admitted to
hospital with an exacerbation. They also had to do so with
minimal increase in resources.
To achieve the expansion of the service from 60 to po-
tentially 1200 patients per year using the previously
described service delivery model of face to face patient
contacts in the home was not feasible. A more efficient
solution was required which could only be achieved
through a radical change in care delivery methods. Con-
sequently, the PCT decided to implement a Telehealth
supported discharge service which, like the standard
nursing service, would be provided to the patient with-
out charge at the point of care.
The PCT introduced the ‘Telehealth service’ to de-
liver care that would be acceptable to patients; decrease
hospitalisations; improve the quality of life for patients;
and also to reduce the use of resources by people with
COPD while at the same time significantly increasing
the patient numbers receiving the service. It was believed
that the data collected through the Telehealth system
would enable clinicians to identify whether patients re-
quired additional supportive home visits to address any
fluctuations in their condition and would reduce unneces-
sary visits, thereby freeing resources to support additional
patients whilst still providing patient-centred care. The two
care pathways for the original service (standard service)
and the Telehealth supported service are shown in Table 2.
The selected Telehealth system (Doc@Home®) pro-
vided both monitoring and self-management support
functionality. Using a small hand-held device, patients
were required to answer tailored questions about their
health status by reading questions on the screen of the
device and pressing the appropriate response button. Pa-
tients also used a blood pressure monitor and oximeter
peripherals to measure their blood oxygen levels each
day. The peripherals were connected by Bluetooth to the
hand-held device, and all readings were transmitted to a
secure web-based server by telephone line, ready for ac-
cess by the clinicians. Patients were able to observe their
Table 1 Eligibility criteria for acceptance into the COPD
discharge service
SpO2 levels >90 % on air or pO2 > 7 kPa/pH 7.35–7.45
Respiratory rate <25
Temperature <37.8 °C
Systolic blood
pressure
90–180 mm/Hg
Pulse 50–100 BPM
Status Orientated and alert/able to give consent
Environment Safe discharge environment
COPD stage Fewer than three hospital admissions (including the
current admission) during the prior twelve months
from the date of discharge with COPD as the
documented reason for hospital admission
Table 2 Standard and Telehealth interventions
Time Line Standard Service
Care Pathway
Telehealth Service
Care Pathway
Intervention Day 1
< 24 hours
after hospital
discharge
Home visit Home visit
Day 3 Home visit Home visit
Day 5 Home visit Telehealth equipment
installed
Week 2 Home visit Remote review of
Telehealth parameters
throughout intervention
Week 6 Home visit
Week 8 Discharge
home visit
Discharge home visit
Telehealth equipment
removed
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readings each day, and this was a core educational elem-
ent of the service. The system generated an alert if
reported signs and symptoms fell outside clinician-
generated thresholds, or if the patient failed to undertake
monitoring activity. To ensure comparability with the
standard service [40], equipment was provided at home
to those receiving the Telehealth supported service for
eight weeks.
Installation of the Telehealth equipment involved the
installer instructing patients (and if appropriate their
carer) on how to use the equipment (including the pe-
ripherals). The installer also informed them of when
they should take readings as well as how and when they
might request help if required. The installer provided
the patient with a customised instruction manual which
included service information and key contact details
should they require assistance.
The study [41], which involved the collection of pa-
tient perceptions of the Telehealth technology, included
a feasibility and pilot randomised controlled trial in
preparation for a fully powered trial. Participants were
recruited from those referred to the discharge service
who were willing to accept Telehealth as part of their
discharge plan; were able to communicate in, and read
English (a requirement of the technology); had a tele-
phone landline in their home; were free of any cognitive
or other impairment that could impede ability to par-
ticipate; were free of comorbidities requiring ongoing
intervention from other community services; and were
not identified by their GP as being unsuitable to partici-
pate. Patients failing to meet the inclusion criteria and
in particular those who were not able or willing to use
Telehealth were offered the standard service. Of 450
patients assessed for pilot study eligibility, 180 were
excluded as they did not meet the inclusion criteria.
Two referral routes into the PCT COPD service from
the hospital were identified:
1. The hospital employed two specialist COPD nurses
who could refer people directly to the Community
COPD Service for early discharge from their care;
alternatively
2. Any member of the hospital nursing staff could use
a telephone referral service for patients with a
diagnosis of COPD (which may be in addition to
other conditions) who were being discharged from
the hospital.
Additionally, family physicians, family members and
patients themselves were able to contact the Community
COPD Service directly. The administrator for the dis-
charge service triaged any patients referred though
routes other than the hospital COPD nurses to ensure
that they were eligible to use the service.
Methods
Overview
This qualitative study was embedded within a feasibility
study and pilot trial [39] completed in preparation for a
future randomized controlled trial of Telehealth monitor-
ing for patients with early stage COPD. [41] The feasibility
study was conducted over a period of 5 months and the
pilot RCT over 14 months [40]. The semi-structured
interviews were undertaken to help the researchers under-
stand the patient service experience.
Patient interviews
During the feasibility study, semi-structured interviews
were conducted with former recipients of both the Stand-
ard Service and the Telehealth Service. PCT clinicians
identified patients who were due to be discharged from
their caseload for either the standard Service or Telehealth
service. For details of the recruitment and consent pro-
cesses please refer to the ‘ethics approval and consent to
participate’ information in the disclosures.
Nine patient interviews were undertaken: five with in-
dividuals who had completed the Telehealth Service
and four with recipients of the standard service. A topic
guide for the interviews [see Additional file 1] was
devised based on the literature. Prior to submitting the
topic guide for approval to the NHS ethics committee,
the guide was reviewed by the research advisory group
for the study to determine whether the aims of the
study would be addressed by the proposed topic areas
and the questions as they had been set. Additionally,
recognising the importance of involving members of
the public as active participants rather than the subject
of research, a copy of the study protocol – including
the interview topic guides – were provided to a local
group founded on the principles of INVOLVE (known
as the Consumers Research Advisory Group – CRAG),
in order to obtain their feedback. The topic guides for the
Standard and Telehealth Services covered the person’s
views of the service they received; their health and quality
of life; how much contact they had with the nurse; and,
for those using technology, what they thought of the
equipment; whether they considered it to be helpful; and
how they reacted to having the technology removed at the
end of the eight week programme.
All participants were interviewed in their own home by
the same experienced, postgraduate trained qualitative
researcher. All of these semi structured interviews took
place between June and November 2010 and while taking
25 minutes on average, the interviews lasted between 15 –
45 minutes. Interviews were conducted until sequential
analysis identified that information saturation had been
achieved, making further interviews unnecessary.
All interviews were audio-taped (following consent),
transcribed verbatim and the transcript checked against
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the recording. The transcripts were then analysed using
framework analysis [42] to group the data by individual
and by theme. The broad classifications and sub-
classifications relevant to the objectives of the study
were identified by the research team. Two researchers
independently coded all of the patient interviews by
intervention (Telehealth or standard service). Coding
was marked by highlighter on paper transcripts by each
coder, and the two sets of coding were compared and dis-
cussed. Very few differences in the coding were noted,
and these were typically where two sub-categories applied.
The final coding was agreed through discussion with both
coders and the interviewer to gain better insight into the
context of the answer provided. All highlighted responses
and cue questions eliciting those responses were entered
against each category and sub-category code and stored in
an Excel spreadsheet.
Patient questionnaires
During the pilot study, recipients of the Telehealth ser-
vice were invited to complete a semi-structured self-
administered questionnaire [see Additional file 2] when
the Telehealth equipment was removed at the end of the
intervention.
On the first home visit, the staff member from the
PCT COPD Service checked the person’s eligibility to
participate; explained the study; and provided the patient
with a leaflet about the service and a paper copy of the
information sheet about the study and a consent form. If
the patient agreed to participate in the study the patient
was asked to complete two copies of a written consent
form. One copy was retained by the clinician and later
returned to the research group. The other copy was
retained by the participant. Patients who declined to
participate in the study, or failed to meet the eligibility
criteria [41], received the standard service.
The topics for investigation and the questions posed
in the questionnaire were developed based on emergent
themes identified through analysis of data from patient
interviews undertaken during the feasibility study. As it
was hoped that patient data captured during the pilot
study could be included with the RCT [41], one of the
emergent themes, the demographics of the patient receiv-
ing the service, was excluded from the questionnaire as
this could remove the anonymity of the patient. Once
again, the topics and questions were reviewed by both the
research advisory committee and the CRAG prior to sub-
mission of the questionnaire to the NHS ethics committee.
Following completion of the intervention, during their
final discharge visit, the clinicians provided the recipi-
ents of the Telehealth service with a paper copy of the
questionnaire. The clinicians identified that researchers
were available if the patient required any assistance
in completing the form. Seventeen recipients of the
Telehealth service completed the self-administered ques-
tionnaire, returning them to the research team in the
stamped addressed envelopes provided. The question-
naire comprised of open and closed questions covering
five aspects of the service: first thoughts on hearing of
the service and seeing the equipment; equipment instal-
lation and training; use of the equipment; availability of
support and removal of the service. Most of the closed
questions were augmented by supplementary open ques-
tions to explore issues and invite participants to fully
disclose their thoughts and perceptions of the service.
The completed questionnaires were coded using the
same coding system as for the patient interviews. Two
researchers independently coded each of the question-
naires to ensure reliability of coding. Coding was marked
on the questionnaires, and all text provided and cue ques-
tions eliciting the response entered against each code and
stored in an Excel spreadsheet by theme and sub-themes.
Clinician interviews
All three of the clinicians responsible for delivering the
two interventions were interviewed to determine their
views of the new service; how technology might help them
to deliver a service to patients; and if there had been any
issues when selecting some patients to receive the tech-
nology from their caseloads when first establishing the
new service. For details of the recruitment and consent
processes please refer to the ‘ethics approval and consent
to participate’ information in the disclosures.
On receipt of the signed consent forms, following a topic
guide [see Additional file 3] semi-structured interviews
were conducted with the clinicians responsible for deliver-
ing both services. As the clinical team delivering the inter-
ventions was small, taking time from care delivery to be
interviewed had a greater impact on service delivery, so one
dyad interview with two clinicians was undertaken and a
third clinician was interviewed individually. Both interviews
were conducted face-to-face at the clinician’s place of work.
All interviews were audio-taped (following consent),
transcribed verbatim and the transcript checked against
the recording. The transcripts were then analysed using
framework analysis [43] to group the data by individual
and by theme, with codes identified inductively from the
data. Two researchers independently coded the clinician
interviews by intervention (Telehealth or standard ser-
vice). Coding was marked on the transcripts, and all text
provided and cue questions eliciting the response entered
against each code and stored in an Excel spreadsheet with
sub-themes grouped by overarching themes.
Results
Analysis of the patient interviews identified seven themes:
(1) patient demographics; (2) information received by the
participants; (3) installation of the Telehealth technology;
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(4) Telehealth service functionality; (5) visits; (6) service
withdrawal; and (7) service perceptions. The sub-themes
that were nested within these overarching themes are
shown in Table 3. Responses to the closed questions
of the self-administered questionnaire completed by
additional recipients of the Telehealth service are summa-
rized in Table 4. Responses to open questions from the
questionnaire are incorporated in to the analysis below.
Patient demographics
Five patients who had received the Telehealth supported
service were interviewed: three male and two female. Of
the three male participants, one lived alone and the other
two lived with a spouse, and the two female participants
both lived alone. The three participants living alone all
reported having a support system of family and neigh-
bours. The time since their COPD diagnosis ranged from
eighteen months to over six years. The mean age of recipi-
ents of the Telehealth service was 67.22 (SD = 11.60).
Four patients who had recently received the standard
service were also interviewed. They were all female; two
of whom lived with their spouse and two of whom lived
alone. The mean age of recipients of the standard service
was 66.59 (SD = 10.54).
As stated previously, as it was hoped that patient data
captured during the pilot study could be included with
the RCT [41], the demographics of the patients receiving
the Telehealth service were excluded from the question-
naire as this could remove the anonymity of the patient.
Information received by the participants
During the interviews, the patients identified that the deci-
sion to accept the Telehealth service when it was offered to
them was a conscious, informed choice for most of them.
Recipients of the Telehealth service confirmed that they
had been provided with the instruction manual, and had
used it to find contact telephone numbers, and reviewed
information about the technology and the service.
The clinicians who were interviewed noted that their pa-
tient cohort was “quite old and elderly”, and “a lot of them
are quite frightened by technology”. On first hearing about
using the equipment as part of their care, almost one third
of patients completing the questionnaire (n = 5) had some
concerns and six expressed a degree of nervousness and
had asked for more information. Most commonly their
questions related to the ease of use of the technology, how
the service would work for them, and the use and privacy
of their data. Their concerns typically related to their ability
to use the equipment correctly, the accuracy of information
used for their care, and a lack of familiarity with technology.
Being shown the equipment seemed to dispel any concerns,
and while the equipment looked as expected to many pa-
tients (n = 10), to some (n = 6) it looked different to how
they expected. However, only one patient described it as
looking “a bit technical”. The clinicians, however, were
aware of “a small minority” who when “we show them the
unit and how it works and reassure them with questions…
(say) ‘oh no, I couldn’t cope with that’”. Age did not appear
Table 3 Analytical themes and sub-theme
Theme Sub-Theme
1.0 Patient demographics 1.1 Living arrangements and support
1.2 Duration of COPD diagnosis
2.0 Information 2.1 How were patients informed about
the service
2.2 Was service enrolment by
informed choice
2.3 Service information provided to
the patient
2.4 Was the service educational
regarding their COPD
3.0 Installation of the
Telehealth technology
3.1 Was installation straightforward?
3.2 Who provided instruction on
system use?
3.3 Where the systems were installed
in the home
4.0 Telehealth service
functionality
4.1 Concern about use of the system
4.2 Appearance of the system
4.3 Alerts
4.4 Incorrect use of the system
4.5 Simplicity/ease of use of
the system
4.6 Appropriateness of answer
categories on the system
4.7 Embedding the service into
daily routine
5.0 Visits 5.1 Number/duration of visits and
activities undertaken
5.2 Number of service clinicians
visiting the home
6.0 Service withdrawal
7.0 Service perceptions 7.1 Feeling of comfort or safety
7.2 General views of the service
7.3 Ease of contact with service
providers
7.4 Dislikes
7.5 Future use of the service
7.6 Interaction with provider staff
7.7 View of face-to-face home
nursing visits
7.8 Promotion of the service
to others
7.9 Service integration
7.10 Could patients tolerate additional
questions on their first home visit
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to be a barrier to the acceptance of a Telehealth monitoring
service or of using the equipment.
Whilst provision of the instruction manual was re-
stricted to recipients of the Telehealth service, recipi-
ents of the standard service reported being provided
with additional information about COPD and clear
guidance on how the eight week intervention would be
delivered.
Installation of the telehealth technology
For both interview (n = 4) and questionnaire (n = 14) re-
spondents, installation of the Telehealth equipment was
generally straight forward, the only exceptions being
when telephony service was unavailable creating a brief
delay, and a small number of technical issues. The inter-
views identified that equipment location in the home
was dependant on the availability of proximal telephone
and power points, although this was not noted as an
issue by patients. Whilst service installation staff pro-
vided instruction on use of the technology, half of the
interviewed patients reported receiving further instruc-
tion from the clinicians. The questionnaires revealed
that in most instances (n = 15) patients were asked to
demonstrate that they were able to use the equipment
correctly. In one instance where the patient was not
asked to do this, the patient themselves identified that
they would have preferred this to be done.
Telehealth service functionality
None of the interviewed patients and only two of the
questionnaire respondents identified any initial concerns
about using the Telehealth system. After the first use, most
patients reported feeling confident in using the equipment.
Patients generally (interview n = 5, questionnaire n = 16) felt
the equipment was easy to use and some commented that
“it seemed so easy thought I was doing it wrong”, “it was
quite simple to use, there's not a lot to it is there? It’s not
rocket science is it?” and “…I was always up and I used to
do it at 8’o clock or thereabouts. Only once did I forget it
and it was about half past ten when I did it…it became like
a routine really and it didn’t take two minutes”.
Most patients (interview n = 4, questionnaire n = 11)
identified that the system had generated alerts and they
had been contacted by telephone by a clinician from the
COPD service. Whilst exacerbation of their condition
resulted in the majority of the alerts, in their interviews,
two patients identified that an alert had been triggered
through their pressing the wrong button on the console
on one occasion whilst getting used to the equipment.
One alert had been triggered by the patient coughing
Table 4 Questionnaire results
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during the night, and the clinician had recommended a
change in their medication which alleviated the problem.
The standard clinician response to an alert was a
telephone call to the patient to confirm current health
status or provide advice, faxing a prescription of medica-
tion (antibiotics or steroids) to a local pharmacy for timely
collection and without the need for a GP visit, and ar-
rangement of a home-visit if deemed necessary.
The patient interviews identified a number of system
and service issues. For some of the questions asked on
the system, primarily associated with sputum colour or
whether the patient was more able to breathe that day,
patients noted that the answer categories available to
them failed to allow for inter-category answers or for a
change in status over the course of the day. To allow
clinical staff to review patient data and quickly respond
to any alerts patients were required to enter their data
before noon each day. With their diminished lung func-
tion, preparing for the day is extremely tiring for a COPD
patient, and some patients felt that this exertion could ele-
vate their readings. Whilst data submission was identified
as taking only a few minutes and easily fitted into the
morning routine for most, it was an additional activity to
perform each day, and it was also suggested that it may be
problematic for those wishing to make other morning
appointments. Conversely, others felt that it would be
beneficial to be able to have their data checked at any
time, given the nature of their condition.
Visits
In their interviews, for the Telehealth intervention,
patients typically identified that one member of the
COPD clinical team visited them at home, and the
reported visit schedule corresponded with the six
identified within the standardised care plan. Most pa-
tients receiving the standard service reported receiv-
ing visits from three different clinicians, and could
not identify who the clinicians were, with one stating
that they “didn’t ask… it didn’t feel right”.
Patients on the standard service appreciated the edu-
cation they received from the clinicians regarding their
condition, including breathing techniques, and on their
medication, such as the use of an inhaler spacer. Whilst
the clinicians identified that they provided education to
the patients on the Telehealth service, this was not
acknowledged by the patients during their interviews.
Service withdrawal
Patients expressed different emotions regarding the re-
moval of the technology and the conclusion of the Tele-
health intervention. In the interviews, whilst some
patients were ambivalent about the removal of the equip-
ment, some felt a degree of relief that there was one less
activity to perform each morning, and others identified
that they liked seeing their readings each day and that they
had become used to the system and felt “a little bit lost for
a couple of days”.
As their condition had improved, withdrawal of the
standard service at the end of the eight week period
posed no issues for most of the patients, although some
did identify feeling “a bit deflated” as the clinician was
perceived “like a fairy godmother with a magic wand,
and when she said she was going to sort something, she
sorted it”.
Service perceptions
Recipients of both services viewed the clinicians as being
responsible for keeping them at home, rather than being
readmitted to hospital. A feeling of comfort and safety
from using the Telehealth equipment was generally
derived from patients knowing someone was monitoring
their data and knowing “somebody was looking over me”
and “keeping an eye on me”; that “if anything happened
you had somebody there”; the patients “knew they were
there to help”; and “if there was any indication that I
was… getting ill… that they’d get in touch”. One patient
stated that they did not “feel as confident since (the)
equipment (was) removed”. The services were felt to be
more integrated, personalised and timely than those
received from their GP, with “problems picked up quickly
(and) advice given on how to remedy them”. In the view
of one patient, the standard service had “cut out all of the
jumping through hoop after hoop after hoop and brought it
into one place” and felt it must have “saved the NHS…
thousands of pounds… to be in your own home, and
having the proper medication, not having to go anywhere”.
Having had COPD for an extended period, patients
recognised when their condition had worsened, and
many could identify when they required medication or
hospital intervention to alleviate the symptoms. In prior
studies, patients have identified barriers to accessing
professional care to manage their condition [27]. Pa-
tients consistently reported difficulties when trying to
contact their doctor’s practice to make appointments,
the lack of appointment availability, and the inability to
send someone to collect a prescription on their behalf.
Group practices resulted in patients seeing different doc-
tors in successive visits. In their appointment, they felt the
doctor they were seeing did not always have current infor-
mation about their care available, with one reporting that
“he had to ask me what antibiotics I take”.
Patients reported that their condition often deteriorated
while waiting for an appointment to see a doctor, often
resulting in a visit to the hospital. Patients also reported
receiving many prescriptions, typically of antibiotics or
steroids, and frequently for a very short duration, following
which their condition deteriorated once again. However,
patients identified that they were so familiar with their
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condition that they challenged what they felt to be inad-
equate prescribing with one patient noting “he wanted to
give me some steroids… he said right I’ll give you so many,
I said no, I have 42… He said I’ll give you them for five
days, I said no, I have to have them for seven days… I take
six a day for seven days, that’s forty two tablets…”. They
also felt there was a lack of information about medication
prescribed for them by their doctors.
Whilst some patients identified that they did not wish
for the number of clinician home visits to be further
reduced from the level they had experienced, others
suggested the clinician visits added little to the function-
ality of the service as the clinicians asked many of the
same questions and took the same readings as the tech-
nology. A number of the patients clearly valued the so-
cial interaction with the clinician during the home visits.
Recipients of both services reported that it had been
clearly identified how patients could contact them for
assistance at any time, including out of service delivery
hours, with one stating that “you get anxieties and
sometimes you get panicked when you can’t breathe
properly and you had a way to get in touch with them
that were convenient”. Patients felt confident that there
was someone available if they needed assistance, if their
condition deteriorated or if they had issues with the
equipment, and this was clearly a valued element of
both services.
None of the interviewed patients or questionnaire re-
spondents identified any dislikes with the Telehealth
service or the technology. The patients felt it was a
“shame the equipment is not available all the time” and
supported the idea of patients being able to self-manage
their condition at home with this type of service. When
asked for their thoughts of the Telehealth service, inter-
viewed patients and questionnaire respondents replied
with comments such as “very good”, “couldn’t have asked
for more”, “(the) service was a success”, “the best thing
that’s ever come out”, “it’s better (service) than your own
doctor” and “the best (service) I’ve ever had”.
All of the patients interviewed felt that using the equip-
ment, most specifically taking, and becoming aware of
their own, oximetry and blood pressure readings provided
them with a greater understanding about their personal
health status, with one patient stating “I felt comfortable
that I knew what was happening to myself”. The clinicians
acknowledged that family members often entered data for
patients, so the system was providing family, as well as in-
dividual education. Most patients felt that the equipment
helped them to manage their COPD by allowing them to
monitor their physiological data, providing reassurance
and decreasing insecurity about their COPD, thereby
making them feel more relaxed. The clinicians noted
patients “became more aware of their (oxygen levels), they
became more aware of how breathless they actually get in
normal activity and what is a daily variance for them. So
whereas in the past they’ve just had this chest condition
that’s all encompassing they are beginning to focus and
find out about what is happening”… “Rather than just
thinking ‘I‘m always breathless’, well you know you could
say in what context are you always breathless… and it
helps them start to understand their condition a lot better”.
The clinicians were receiving more requests to keep the
technology, with one asking if they could purchase the
system. Several patients confirmed that they wished to
keep the equipment for longer, some permanently, with
one identifying that they would be following up with the
service provider to ensure the return of the system.
Discussion
A gap in the literature relating to the patient experience
of specific Telehealth technologies has been identified
[28]. Whilst many studies purport to report on patient
perceptions of telehealth systems, in reality they pro-
vide findings from satisfaction surveys [45, 46] and are
subject to the limitations identified earlier. Where
approaches have been used to better elicit patient
perceptions [12, 13], these are not reported using a patient
perception framework which has resulted in gaps in re-
search and reporting.
In this paper we have presented our findings from semi-
structured interviews undertaken with five recipients of
the Telehealth Service and contrast their experience with
those of four recipients of the standard service. We also
reported upon the self-administered questionnaires com-
pleted by seventeen recipients of the Telehealth Service.
In this section we compare our findings to current know-
ledge about patient perceptions guided by the thematic
areas identified by Larrabee [30]: a) providing for my
needs, b) treating me pleasantly, c) caring about me, d)
being competent and e) providing prompt care. The quan-
titative and economic findings from the study have been
published previously [41].
The ‘providing for my needs’ dimension includes six
concepts: taking care of me, checking on me, responding
to my requests, providing pain relief or comfort, giving
accurate information and providing a pleasant environ-
ment. To date, reporting on this dimension has typically
been related to patient satisfaction [12, 45], positive
experience with [13], or convenience of [4, 27] the tele-
health service, which provides little further information
on the attributes contributing to successful service deliv-
ery except for elements such as increased [12] or easier
[13] contact with providers, [12] or an improved feeling
of security [12]. Comparable to earlier studies [23, 25],
patients receiving the Telehealth service found it to be
beneficial. Our study shows that this benefit is derived
even when patients were initially resistant to the concept
of technology-enabled care for their condition. As found
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in other Telehealth studies [24, 25, 27], many patients
reported the beneficial feelings of comfort and safety
from the Telehealth service. Whilst some studies identi-
fied that the availability of physiological readings at
home provided this benefit [27], our findings reveal that
this reassurance was specifically derived from being able
to monitor their physiological readings under clinician
supervision. Furthermore, recipients of both services
described the ability to contact the clinicians as required,
together with the cycle of monitoring, follow-up and
issue resolution, as a more integrated service than they
had experienced to date, and this is what contributed to
their feeling of comfort.
The ‘treating me pleasantly’ dimension refers to com-
munication between the patient and professional. Given
the technological nature of Telehealth interventions, it is
perhaps not surprising that the human interactions that
take place as part of service delivery are typically not
included in the evaluation. In the interviews, patients
discussed the face-to-face interactions with the service
providers and how they perceived “nothing was too much
trouble” for the clinicians.
The ‘caring about me’ dimension relates to the patient
perception that their clinician demonstrates and interest
in the individual and cares about them. Like the previous
dimension, this speaks to the personal interaction be-
tween a clinician and their patient and has typically been
overlooked when reporting on studies. Given the demo-
graphics of those who are most likely to have COPD and
the suggestion that they may be intimidated by technol-
ogy [24], our study has demonstrated the need for an
appropriate recruitment strategy to ensure that people
being offered the technology are able to understand and
use it confidently. In our study this was achieved by pro-
viding an accessible instruction manual and support with
training to use the equipment. Additionally, spending
adequate time with the patient was required to ensure
competency to use the equipment accurately. Examin-
ation of data input into the Doc@Home® monitoring sys-
tem for the 23 patients who completed the Telehealth
service during the pilot RCT showed that of the 1175 days
of data that should have been entered, patients actually
provided input on 1086 days (92.4 %). Patients were able
to provide a valid explanation for non-input of data for 51
(4.3 %) of those days. Consequently, only 3.3 % (38 days)
of physiological data upload were missing for this patient
cohort suggesting that potential barriers to patient adop-
tion can successfully be overcome if adequate care is taken
during the development and implementation of a Tele-
health monitoring service.
In our study it was interesting to note that for the
Telehealth supported service, patients reported being
visited by the same clinician for their few visits, but
those who received the standard service described being
visited by multiple clinicians. Whether this consistency
in clinician scheduling had any impact upon the feeling
of being ‘cared for’ by patients was not identified and
would merit further study in the future.
The ‘being competent’ dimension of good nursing
care captures nurses being perceived as using accurate
knowledge and skills. Whilst some studies report on
the perceived improved efficiency for the nurses [12],
there is a gap in reporting on this dimension. Our study
showed that patients on the Telehealth service valued
the provision of practical solutions to any problems
encountered by the patient. One follow-up action most
appreciated by the patients involved the clinicians
faxing a prescription for medication to a local phar-
macy for collection by the patient, or their carer, with-
out the need for a visit with their physician.
The ‘providing prompt care’ dimension is the most
reported upon with previous studies frequently identify-
ing, that Telehealth monitoring can assist in the early
identification of exacerbations and more timely clin-
ician appointments [27]. Our study showed that pa-
tients on the Telehealth service specifically valued the
timely telephone contact by the clinicians following a
system-generated alert.
It is interesting to note that frequently reported ‘per-
ceptions’ such as familiarity and comfort in using tech-
nology [3, 12, 13, 23–25, 27, 45] do not fit with any of
the dimensions of this framework of patient percep-
tions of nursing care. We suggest that this is not a defi-
ciency of the model when considering a technology-
enabled intervention, but actually identifies the aspects
of nursing care that are truly important to a patient. These
dimensions predominantly relate to the human elements
of service delivery and can be easily overlooked when de-
veloping and implementing a technology-enabled nursing
service. However, the importance of these human interac-
tions and activities to the patient cannot be overstated.
Whether the Telehealth intervention could provide a
sustainable approach to delivering the service to the
potential 1200 patients discharged from the local hos-
pital each year with COPD could not be determined
during this study. Whilst the intervention pathway re-
quired fewer clinician visits compared to the standard
nursing service, more time was required to analyse
trends in the physiological data reported for each
patient. As clinical staff became more familiar with the
technology, they did report that the analytical time per
patient was reducing. The registration, implementation
and patient education processes became more refined
over time, and were not perceived to be a potential
barrier to expansion of the service. However, recruit-
ment at a pace comparable to that required for a popu-
lation of 1200 patients per year was not quite achieved
during this study [40] so this could not be confirmed.
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Conclusion
The qualitative findings from an examination of the effect-
iveness of a Telehealth supported discharge service study
suggests that Telehealth home monitoring does have a
valuable role to play in the delivery of patient-centred care
for those with COPD. However, the introduction of a
technology-enabled service of this kind requires extensive
planning and a well-supported programme of front line
staff education and support to ensure that adequate levels
of support are available to patients before they are enrolled,
and whilst they are in receipt of the intervention.
This study addresses a current gap in the literature by
providing a pragmatic examination of the implementation
of a Telehealth monitoring intervention. Although this
study was conducted five years ago, the findings are still
relevant for health care providers preparing to implement a
remote patient telehealth monitoring system as it identifies
the patient’s perspectives on informational requirements
before being willing to accept a Telehealth monitoring
intervention; the installation of the equipment in their
home; use of the system, including their view of the spe-
cific questions they were required to answer and the time
of day they were required to do so; on the number of face-
to-face visits received; and their feelings on the withdrawal
of the service at the end of the intervention.
By comparing and contrasting the perspectives of patients
receiving either a Telehealth monitoring or standard nurs-
ing intervention, this study should reassure clinicians that
technology can support and engender self-management in
patients just as effectively as a more traditional home-
visiting nursing service if the patients are provided with the
tools and encouragement required.
Additional files
Additional file 1: Patient interview topic guide. (PDF 135 kb)
Additional file 2: Patient questionnaire. (PDF 35 kb)
Additional file 3: Clinician interview topic guide. (PDF 50 kb)
Abbreviations
CLAHRC-SYH, Collaboration for Leadership in Applied Health Research and
Care for South Yorkshire; COPD, chronic obstructive pulmonary disease; NHS,
National Health Service; NIHR, National Institute for Health Research; PCT,
primary care trust; RCT, randomised controlled trial
Acknowledgements
This paper presents independent research supported initially by the
National Institute for Health Research Collaboration for Leadership in
Applied Health Research and Care for South Yorkshire (NIHR CLAHRC SY)
and subsequently by the NIHR CLAHRC for Yorkshire and The Humber
(NIHR CLAHRC YH). The views and opinions expressed are those of the
authors, and not necessarily those of the NHS, the NIHR or the
Department of Health.
CLAHRC YH would also like to acknowledge the participation and resources of our
partner organisations. Further details can be found at www.clahrc-yh.nihr.ac.uk.
Funding
None.
Availability of data and materials
The transcripts are confidential and therefore not publically available. If you
would like access to other data, tools, models and materials under CLAHRC YH’s
Open Access policy please contact the lead author to discuss this possibility.
Authors’ contributions
DAF was involved in the design of the project, developed the feasibility and
pilot study protocols, obtained NHS ethics and governance approval, was
responsible for management of the project, coded the transcripts, undertook
the framework analysis and prepared the manuscript. CLB contributed to
management of the project and carried out revisions to the manuscript. GAM
was involved in the conception and design of the study, was Principal
Investigator on the project and carried out revisions to the manuscript. JT was
involved in the design of the project, carried out data collection and analysis for
the feasibility study, coded the transcripts, and carried out revisions to the
manuscript. All authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
The feasibility study (reference 10/H1310/6) and pilot study (reference 10/
H130/48) both received ethical approval from the South Yorkshire Research
Ethics Committee and research and development approval from the local
NHS hospital Trust. The studies were conducted in accordance with MRC
Guidelines for Good Clinical Practice in Clinical Trials 1998 [44], and the local
hospital acted as the sponsor of the project.
Patient consent
At the end of their final visit with the patient, the clinicians provided the
patients with a paper copy of the information sheet about the study and a
consent form to be signed in duplicate prior to the interview taking place. A
researcher contacted the patient no less than 48 hours after the patient had
received the study information to answer any questions for the patient, and to
determine their decision about participation. If the patient agreed to participate
in the study the researcher arranged a time to visit the patient. During this visit
the researcher answered any final questions the patient had about the study.
The patient was then asked to complete two copies of a written consent form.
One copy was retained by the researcher and the other by the participant.
Clinician consent
The clinicians were invited to participate in an interview by email. If they
were willing to participate in the study, they were asked to contact the
researcher to arrange a suitable time and place for the interview. Participants
received a copy of the consent form no less than 24 hours before the
scheduled interview. The participants were provided with a paper copy of
the consent forms when they attended the interview and were asked to
complete two copies of a written consent form. One copy was retained by
the researcher and the other by the participant.
Author details
1School of Health Studies, Western University, Arthur and Sonia Labatt Health
Sciences Building, London, Ontario N6A 3B4, Canada. 2School of Health and
Related Research, The University of Sheffield, Regent Court, 30 Regent Street,
Sheffield S1 4DA, UK. 3School of Nursing and Midwifery, The University of
Sheffield, Barber House Annexe, 3a Clarkehouse Road, Sheffield S10 2LA, UK.
Received: 14 August 2015 Accepted: 3 August 2016
References
1. Department of Health. An outcomes strategy for Chronic Obstructive
Pulmonary Disease (COPD) and Asthma in England. 2011. https://www.gov.
uk/government/uploads/system/uploads/attachment_data/file/151852/dh_
128428.pdf. Accessed 25 Jun 2015.
2. Mannino DM, Buist AS. Global burden of COPD: risk factors, prevalence, and
future trends. Lancet. 2007;370(9589):765–73.
Fitzsimmons et al. BMC Health Services Research  (2016) 16:420 Page 11 of 12
3. Gruffydd-Jones K, Langley-Johnson C, Dyer C, Badlan K, Ward S. What are
the needs of patients following discharge from hospital after an acute
exacerbation of chronic obstructive pulmonary disease (COPD)? Prim Care
Respir J. 2007;16(6):363–8.
4. Horton K. The use of telecare for people with chronic obstructive pulmonary
disease: implications for management. J Nurs Manag. 2008;16:173–80.
5. McLean S, Nurmatov U, Liu JLY, Pagliari C, Car J, Sheikh A.
Telehealthcare for chronic obstructive pulmonary disease (review).
Br J Gen Pract. 2012;62(604):e739–49.
6. Telecare. Using information and communication technology to support
independent living by older, disabled and vulnerable people. 2002. http://
www.rehabtool.com/forum/discussions/ictuk02.pdf. Accessed 26 Mar 2015.
7. Audit commission. Older people: assistive technology independence and
well-being. 2004. http://webarchive.nationalarchives.gov.uk/20150421134146/
http://archive.audit-commission.gov.uk/auditcommission/subwebs/
publications/studies/studyPDF/3116.pdf. Accessed 26 Mar 2015.
8. Steventon A, Bardsley M, Billings J, Dixon J, Doll H, Hirani S, Cartwright M,
Rixon L, Knapp M, Henderson C, Rogers A, Fitzpatrick R, Hendy J, Newman
S. Effect of telehealth on use of secondary care and mortality: findings from
the Whole System Demonstrator cluster randomised trial. BMJ. 2012;344(3):
e3874. doi:10.1136/bmj.e3874.
9. Department of Health. Generic long term conditions model. 2010. http://
webarchive.nationalarchives.gov.uk/+/www.dh.gov.uk/en/Healthcare/
Longtermconditions/DH_120915. Accessed 26 Mar 2015.
10. Darkins A, Ryan P, Kobb R, Foster L, Edmonson E, Wakefield B, Lancaster AE.
Care Coordination/Home Telehealth: the systematic implementation of
health informatics, home Telehealth, and disease management to support
the care of veteran patients with chronic conditions. Telemed J E Health.
2008;14(10):1118–26. doi:10.1089/tmj.2008.0021.
11. Canada Health Infoway: Telehealth benefits and adoption: connecting
people and providers across Canada. 2011 https://www.infoway-inforoute.ca/
en/component/edocman/333-telehealth-benefits-and-adoption-connecting-
people-and-providers-full/view-document?Itemid=188. Accessed 26 Mar 2015.
12. Whitten P, Mickus M. Home telecare for COPD/CHF patients: outcomes and
perceptions. J Telemed Telecare. 2007;13:69–73.
13. Demeris G, Speedie SM, Finkelstein S. Change of patient’s perceptions of
TeleHomeCare. Telemed J E Health. 2001;7(3):241–8.
14. Sicotte C, Pare G, Morin S, Potvin J, Moreault M. Effects of home
telemonitoring to support improved care for chronic obstructive
puilmonary diseases. Telemed J E Health. 2011;17(2):95–101.
15. Finkelstein SM, Speedie SM, Demeris G, Veen M, Lundgren JM, Potthoff S.
Telehomecare: quality, perception, satisfaction. Telemed J E Health. 2005;
10(2):122–8.
16. Saleh S, Larsen JP, Bergsåker-Aspøy J, Grundt H. Re-admissions to hospital
and patient satisfaction among patients with chronic obstructive pulmonary
disease after te;emedicine video consultation – a retrospective pilot study.
Multidiscip Respir Med. 2014;9(1):6.
17. NHS Commissioning Assembly. Technology Enabled Care Services: Resource for
Commissioners. 2015. http://www.england.nhs.uk/wp-content/uploads/2015/04/
TECS_FinalDraft_0901.pdf#page=6&zoom=auto,-53,6. Accessed 12 Aug 2015.
18. Naika AD, Lawrencea B, Kiefera L, Ramosa K, Utechb A, Masozeraf N, Raof R,
Petersena NJ, Kunika ME, Cully JA. Building a primary care/research partnership:
lessons learned from a telehealth intervention for diabetes and depression. Fam
Pract. 2015;32(2):216–23. doi:10.1093/fampra/cmu084. Accessed 12 Aug 2015.
19. Pare G, Sicotte C, St Jules D, Gauthier R. Cost-minimization analysis of a
telehomecare program for patients with chronic obstructive pulmonary
disease. Telemed J E Health. 2006;12(2):114–21.
20. Chau P, Lee DT, Yu DS, Chow AY, Yu W, Lai ASF, Chick Y. A feasibility study
to investigate the acceptability and potential; effectiveness of a telecare
service for older people with chronic obstructive pulmonary disease. Int J
Med Inform. 2012;81:674–82.
21. Dale J, Connor S, Tolley K. An evaluation of the west Surrey telemedicine
monitoring project. J Telemed Telecare. 2003;9 Suppl 1:39–41.
22. Koff P, Jones RH, Cashman JM, Voelkel NF, Vandivier RW. Proactive integrated
care improves quality of life in patients with COPD. Eur Respir J. 2009;33:1031–8.
23. Lewis KE, Annandale JA, Warm DL, Hurlin C, Lewis MJ, Lewis L. Home
telemonitoring and quality of life in stable, optimised chronic obstructive
pulmonary disease. J Telemed Telecare. 2010;16:253–9.
24. Radhakrishnan K, Jacelon C, Roche J. Perceptions on the use of Telehealth
by homecare nurses and patients with heart failure: a mixed method study.
Home Health Care Manag Pract. 2012. doi:10.1177/1084822311428335.
25. Fairbrother P, Ure J, Hanley J, McCloughan L, Denvir M, Sheikh A, McKinstry
B. Telemonitoring for chronic heart failure: the views of patients and healthcare
professionals – a qualitative study. J Clin Nurs. 2013. doi:10.1111/jocn.12137.
26. Fairbrother P, Pinnock H, Hanley J, McCloughan L, Sheikh A, Pagliari C,
McKinstry B. Exploring telemonitoring and self-management by patients
with chronic obstructive pulmonary disease: A qualitative study embedded
in a randomized controlled trial. Patient Educ Couns. 2013;93:403–10.
27. Ure J, Pinnock H, Hanley J, Kidd G, McCall Smith E, Tarling A, Pagliari C,
Sheikh A, MacNee W, McKinstry B. Piloting tele-monitoring in COPD: a
mixed methods exploration of issues in design and implementation. Prim
Care Respir J. 2011. doi:10.4104/pcrj.2011.00065.
28. McLean S, Liu JLY, Pagliari C, Car J, Sheikh A. Telehealthcare for chronic
obstructive pulmonary disease: Cochrane Review and meta-analysis. Br J
Gen Pract. 2012. doi:10.3399/bjgp12X658269.
29. Kraai I, Luttik MLA, DeJong RM, Jaarsma T, Hillege HL. Heart failure patients
monitored with telemedicine: patient satisfaction, a review of the literature.
J Card Fail. 2011;17(8):684–90. doi:10.1016/j.cardfail.2011.03.009.
30. Larrabee JH, Bolden LV. Defining patient-perceived quality of nursing care. J
Nurs Care Qual. 2001;16(1):34–60.
31. HM Government. Health Act. 1999. http://www.legislation.gov.uk/ukpga/
1999/8/section/2. Accessed 26 Mar 2015.
32. The King’s Fund. Clinical commissioning: what can we learn from previous
commissioning models? http://www.kingsfund.org.uk/topics/nhs-reform/
white-paper/gp-commissioning. n.d. Accessed 26 Mar 2015.
33. Department of Health World Class Commissioning Team. The role of the
Primary Care Trust board in world class commissioning. http://webarchive.
nationalarchives.gov.uk/20130107105354/http://www.dh.gov.uk/prod_
consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_
090401.pdf. 2008. Accessed 26 Mar 2015.
34. South West Yorkshire Partnership NHS Foundation Trust. Barnsley business
delivery unit: our service offer. 2011. http://www.southwestyorkshire.nhs.uk/
wp-content/uploads/2012/06/barnsley.pdf. Accessed 26 Mar 2015.
35. NHS Barnsley Clinical Commissioning Group. About us. n.d. http://www.
barnsleyccg.nhs.uk/about-us/. Accessed 26 Mar 2015.
36. Barnsely Metropolitan Borough Council. Adult social care interim market
position statement. 2011. http://www.asdinfowales.co.uk/resource/9_a_
Barnsley_Council_Market_Position_Statement.pdf. Accessed 26 Mar 2015.
37. British Lung Foundation. Invisible Lives: Chronic Obstructive Pulmonary
Disease (COPD) - finding the missing millions. 2007. spirohub.com/wp-
content/uploads/2016/01/BLF-Invisible-Lives-report.pdf. Accessed 26 Mar 2015.
38. Department for Communities and Local Government. Indices of
Deprivation. 2007. http://webarchive.nationalarchives.gov.uk/+/http:/www.
communities.gov.uk/communities/neighbourhoodrenewal/deprivation/
deprivation07/. Accessed 26 Mar 2015.
39. Barnsley Metropolitan Borough Council, NHS Barnsley Clinical
Commissioning Group. Joint strategic needs assessment 2013 report. 2013.
www.barnsleyccg.nhs.uk/CCG%20Downloads/Barnsley%20JSNA.pdf.
Accessed 26 Mar 2015.
40. Bentley CL, Mountain GA, Thompson J, Fitzsimmons DA, Lowrie KL, Parker
SG, Hawley M. A pilot randomized controlled trial of a Telehealth
intervention in patients with Chronic Obstructive Pulmonary Disease. Trials.
2014;15:313.
41. Fitzsimmons DA, Thompson J, Hawley M, Mountain GA. Preventative tele-
health supported services for early stage Chronic Obstructive Pulmonary
Disease: a pragmatic randomized controlled trial pilot. Trials. 2011;12:6.
42. Involve. Welcome to Involve… 2015. http://www.invo.org.uk/. Accessed 11
Oct 2015.
43. Richie J, Spencer L. Qualitative data analysis for applied policy research. In:
Bryman A, Burgess RG, editors. Analysing qualitative data. London:
Routledge; 1994. p. 173–94.
44. Medical Research Council. MRC Guidelines for good clinical practice in
clinical trials. 2008. http://www.mrc.ac.uk/documents/pdf/good-clinical-
practice-in-clinical-trials/. Accessed 26 Mar 2015.
45. Odeh B, Kayyali R, Nabhani-Gebara S, Philip N, Robinson P, Russell Wallace
C. Evaluation of a Telehealth Service for COPD and HF patients: Clinical
outcome and patient’s perceptions. J Telemed Telecare. 2010;16:253–9.
doi:10.1177/1357633X15574807.
46. Whitten P, Bergman A, Meese MA, Birdwell K, Jule K. St. Vincent’s Home
Telehealth for congestive heart failure patients. Telemed J E Health. 2009;
15(2):148–53. doi:10.1089/tmj.2008.0087.
Fitzsimmons et al. BMC Health Services Research  (2016) 16:420 Page 12 of 12
